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Reliability Model of Power Communication Network

Business Model
The service section refers to the sum of all kinds of services carried on a physical line composed of all the communication lines and nodes between the two communication nodes in the communication network. The composition of the business section is shown in Figure 1 . The research object is based on the business in the business model, and each service passes through one of the simplest physical links between the communication nodes A and B, that is, one of the two communication nodes (stations) and one of the middle optical cables Physical line, we focus on one of the business, that is, a simplified physical line of a business as a research object.
Reliability Model
In the actual scenario, the power communication network is composed of fiber optic cable and site, the site has a variety of equipment, fiber optic cable and equipment to calculate the time ratio of failure. There are load balancing in the practical application as the guarantee of reliability, that is, the route between the two nodes can communicate more than one, when a device or cable failure, there will be other equipment or fiber cable to complete the normal communication.
A common reliability model at both ends is a device with an optical cable in the middle. Assume that a physical route through a service consists of device A, device B, and cable C. In a period of
In the application will also appear the following: 1. cable parallel: two devices between the two cables, one of which as a backup. Assuming device A, device B, fiber optic cable 1 C and cable 2 C , the reliability is defined as ) (
. 2. The parallel equipment: the end of the line by two can replace each other equipment. Assuming equipment 1 A , 2 A , B and fiber C, the reliability is defined as:
Power Communication Network Business Reliability Index System
Factors that affect the reliability of the power communication network from the network itself can be divided into internal factors and external factors, external factors mainly refers to some controllable or uncontrollable environmental factors or emergencies. Internal factors refer to the reliability of the communication equipment itself, the network topology design, the network organization and management and operation and maintenance. The key to the reliability research of power communication network lies in the development of a set of practical and complete measurement indicators, and use these indicators to evaluate the reliability of power communication network and improve the reliability of communication network [11] . Reliability design objectives should focus on the whole network, in the scope of the study and reliability measures should be toward a higher level of expansion [12] . And the reliability index system of power communication network should be different from the public network, has its own characteristics [13] . Based on the concept of reliability stratification, this paper analyzes the reliability factors of power communication network and constructs the corresponding reliability evaluation index system.
First determine the evaluation objectives, according to 1.2 in the use of equipment failure time to determine the reliability of the evaluation objectives, describes the business layer attributes. On the 
Cable length
The longer the length of the cable, the higher the uncertainty Length of cable service
The longer the cable is used, the greater the likelihood of failure
Cable laying method
Cable laying way with a line laying and communication independent of the laying of the points Number of cable failures
In the past period of time T, the more the number of failures, the lower the reliability of the business Fiber optic cable history failure level
The higher the fault level of the cable, the higher the severity of the fault
Cable failure time
In the past period of time T, the total cable failure time t
Device layer Equipment manufacturer
With the definition of fiber optic cable manufacturers
Equipment life
The longer the equipment is used, the greater the loss, the greater the likelihood of failure Number of device history alarms
In the past period of time T, the more the number of occurrences of the alarm, the lower the reliability of the business
Device alarm level
The higher the alarm level, the more serious the alarm situation
Number of device history defects
The higher the number of failures, the lower the reliability of the service Equipment history failure level
The higher the fault level of the equipment, the higher the severity of the fault Failure of device failure time
In the past period of time T, the total failure time of the equipment t
Power Communication Network Business Reliability Forecasting Method
BP Neural Network Prediction
The BP algorithm steps are as follows: Enter the training sample, including the sample input X and the desired output Y. The two-layer weights are ij w and jk w , the thresholds specified by the implicit layer are a, and the threshold for the output layer is b. The number of neurons in the input layer is n, the number of output nodes is m, and the number of hidden layer nodes, which are usually obtained according to the following formula or determined by experience and experiment. 10 
Propagation of BP Neural Network Based on Genetic Algorithm
BP neural network has some drawbacks, such as easy to fall into the local extreme point of the error function or in some cases can not guarantee convergence to the global minimum point and the initial connection weight and threshold on the results of a large impact, but there is no fixed calculation method. Genetic algorithm is a global search optimization algorithm based on biological mechanism. In this paper, we combine the two together to optimize the initial weights and thresholds of the BP neural network by genetic algorithm, and then use the error back propagation method to find the optimal solution. Based on the BP neural network prediction, the genetic algorithm is used to optimize. Genetic algorithm optimization BP neural network steps are as follows: a. Population initialization. The length of the chromosome is . The fitness function uses the sorted fitness function, where obj is the output of the objective function. c. Selection, crossover and mutation. The crossover operator adopts the single-point crossover operator to generate the number of mutated genes with a certain probability, and randomly selects the genes that are mutated. d. Repeat b and c until the evolutionary algebra is reached or the error requirement is met. At this time, the connection weights and thresholds of BP neural networks optimized by genetic algorithm are obtained. Will be optimized as the initial weights and thresholds of the BP neural network. e. Conduct standard BP neural network training.
Example Analysis Data Sources and Preprocessing
The data are mainly from the real fault and alarm data of Jiangxi Provincial Electric Power Company since 2016. On the basis of observing the characteristics of this part of the data, we simulated according to some laws to expand the data volume to forecast the BP neural network. In the past month as a unit, with the past 12 months of data for historical data, predict the next month within the equipment (cable) failure time.
In the index system, the failure time of fiber optic cable and equipment are predicted by using the indicators of the transport layer and the index of the network element. The maximum and minimum normalized data are normalized to the 0,1 interval.
BP Neural Network Test Results
50 of the data of the equipment, randomly selected 40 of them as training set, the remaining 10 as a test set, the use of BP neural network to predict the 10 objects in the next month's failure time, the input data is normalized after the transport layer Index data. The average relative error predicted is 31032. For the 48 data of the cable, 40 of them were randomly selected as the training set and the remaining 8 were used as the test set. The BP neural network was used to predict the time of failure of the eight objects in the coming month. After the input data was normalized Index data. The predicted average relative error is 2500.
Virtual three basic communication lines, given the corresponding equipment and fiber optic cable data, the use of BP neural network to predict the three lines of the evaluation results are as follows: 
BP Neural Network Test Results Based on Genetic Algorithm Optimization
The data predicted by the equipment is the same as above. The average relative error predicted is 24476. The data predicted by the cable are the same as above. The predicted average relative error is 2125.BP neural network based on genetic algorithm and ordinary BP neural network prediction of cable and equipment failure time duration comparison chart is as follows: Virtual three basic communication lines, given the corresponding equipment and fiber optic cable data, the use of BP neural network to predict the three lines of the evaluation results are as follows: From the prediction results of the two models, both models can effectively predict the fault time of the equipment or fiber optic cable on the basis of constructing the index system. Among them, the BP neural network based on genetic algorithm is better than ordinary BP Neural network, in 
CABLE FORECAST
Actual value GA optimization BP practice, BP neural network based on genetic algorithm can be used to predict the fault time of equipment and fiber optic cable, so as to calculate the failure rate and reliability.
Conclusion
Based on the factors influencing the failure of power communication network, this paper constructs the fault time-long forecasting index system from the two layers of transmission layer and network element layer, and quantifies each index. Then, based on this index system, BP neural network model and BP neural network based on genetic algorithm optimization are used to predict the fault time of each service. On the basis of business model, the quantitative reliability model is constructed, and the method of measuring reliability is given. The reliability of the predicted model can be used to evaluate the reliability of the business. Which provides a solution for quantitative evaluation of reliability.
